ABSTRACT
I. Introduction
No parent wishes to see their child do badly at school and the support for policies directed at improving children's attainments and avoiding disadvantageous outcomes is widespread. At the same time, the public debate about the extent to which family breakdown during childhood affects individual's life chances is intense in many countries. Given the substantial interest in these topics and the growing availability of intergenerational data sources, it is unsurprising that there is a burgeoning literature about the extent to which growing up in a single parent family has deleterious consequences for educational attainments. Most existing evidence concerns the USA, however. In this paper we provide new evidence about the impact of childhood family structure on schooling outcomes in Germany.
We offer two contributions. The first is methodological. Like many previous studies we recognise that correlations between childhood family structure and child outcomes may reflect the impact of unobserved factors. Unlike many previous studies, we seek a robust picture of the causal impact of childhood family structure by combining results from different estimation methods. We estimate sibling-difference models, instrumental variables models, and models based on comparisons between individuals whose fathers died, divorced, or remained married. The principal schooling outcome analysed is whether an individual has educational qualifications to university entrance level or higher, but we also consider other measures of schooling outcomes. We use various definitions of childhood family structure, and check robustness in several other aspects.
Our second contribution is substantive. This is one of the first studies of the effect of childhood family structure on schooling outcomes for young adults in Germany. A distinctive feature of our research is that we compare results for three samples: individuals who grew up in a family from the former West Germany headed by a native German; individuals who grew up in a family from the former West Germany headed by a guestworker; and individuals who grew up in a family from the former East Germany headed by a citizen of the former German Democratic Republic. The samples provide an opportunity to explore the extent to which the effects of family structure may differ within different social and cultural environments.
Family structure patterns differed between the former East Germany and West
Germany: the extra-marital birth rate, the divorce rate and the proportion of lone parent families among all families were all higher in the former (ZUMA 2004) . So too were the labour force participation rates of mothers and state support for families (Szydlik 2000) . The 1 guestworker sample adds a further contrast. Sample members grew up in the former West Germany, but their family was headed by someone from Turkey, Greece, the former Yugoslavia, Spain or Italy. In other words, there was substantial ethnic and religious diversity compared to the native German sample members, likely to be reflected in different styles of child-raising and attitudes to the family, and thence one might expect the impact of growing up in a non-intact family and schooling outcomes also to differ.
We find that the conclusions to be drawn about the impact of growing up in a nonintact family depend crucially on whether unobservable family background characteristics are controlled for, whereas differences in estimation sample or definitions of outcome or childhood family structure matter less. Estimates that ignore the endogeneity associated with family structure suggest that experience of life in a non-intact family during childhood has a large and statistically significant adverse impact on schooling outcomes. In contrast, the various models accounting for endogeneity also produced point estimates indicating an adverse impact, but the associated standard errors were also large. Put another way, the confidence intervals for estimated effects were wide so the data were consistent with the impact of family structure being zero as well as adverse.
These conclusions held broadly true for all three samples (West German, East German, or Guestworker), and for each schooling outcome with one exception. According to the sibling-difference estimates, being in the top secondary school track at age 14 is significantly less likely for West Germans who experienced life in a non-intact family during childhood. This result is sensitive to the method used to account for family structure endogeneity, however. It was not detected by instrumental-variables estimators that exploit father's death or changes in the divorce law as sources of exogenous variation in family structure.
The rest of the paper is organized as follows. Section II reviews relevant previous literature and outlines our empirical strategy. Section III presents the data, and the definitions of schooling outcomes, family structure, and other control variables. Section IV discusses our main findings and Section V contains a summary and concluding remarks.
II. Identifying the Effect on Attainment of Growing Up in a Lone Parent Family

A. Related Literature
An extensive body of research, mostly based on US data, has identified childhood family structure as a key determinant of children's later achievements (McLanahan and Sandefur 2 1994; Haveman and Wolfe 1995) . Most studies have found that growing up without a biological parent is negatively associated with schooling attainments and also with a number of other indicators of later economic success (such as employment, earnings, income, and wealth). There is disagreement, however, about whether the impact of family structure is causal (Manski et al. 1992) . Arguably lone parenthood may be correlated with other socioeconomic disadvantages, and so inferior outcomes may arise from (potentially unobserved) factors other than a parent's absence. Researchers have employed several methods to account for the influence of these other factors.
Sibling-difference (fixed effects) models take account of the fixed unobservable endowments that are shared by siblings and half-siblings from the same family or, more usually, the same mother. Recent studies of educational outcomes using these methods are Case et al. (2001) , Ermisch and Francesconi (2001) , Gennetian (2005) , and Ginther and Pollak (2004) .
A number of studies have compared children's attainments before and after the divorce of their parents (e.g. Cherlin et al. 1991; Painter and Levine 2000; Piketty 2003 ). The hypothesis is that the poorer schooling attainment of children from non-intact families does not reflect the lack of investment of both biological parents, rather it reflects pre-existing disadvantages of the family (e.g. higher parental conflict) or youth (e.g. lower ability).
There are also quasi-experimental studies. One type has used parental death as an exogenous source of parental absence (see, among others, Biblarz and Gottainer 2000; Corak 2001; Lang and Zagorski 2001) . A second type has used comparisons of educational outcomes for children who were exposed to different divorce laws during childhood.
Examples include Gruber (2004) who exploited variation across US states and over time in changes in divorce regulation and Piketty (2003) who exploited the increase in separation rates following a divorce law change in France.
A lack of consensus on the effect of childhood family structure is only partly due to the fact that some studies refer to countries other than the United States (where school and family institutions are likely to differ), 1 or refer to different data sets for the same country.
Different conclusions have also been drawn from studies using the same data set for the same country: there have been differences in econometric approach, sample inclusion criteria, definition of family structure, choice of conditioning variables, and the time period considered. A distinctive feature of our research is that we address this robustness issue directly, by using different methods (employing different identifying assumptions), studying several schooling outcomes and using several different definitions of family structure (e.g.
not only the occurrence of non-intactness but also its duration).
For Germany, the evidence available about the association between family structure and child's education is limited. Mahler and Winkelmann (2004) found that growing up in a lone-mother family slightly reduced the probability of being in the Gymnasium secondary school track, but also argued that most of this adverse effect was due to lone mothers' lower incomes. Jenkins and Schluter (2002) stated that measures of family breakdown (and repartnering) had no association with school track, while Bohrhardt (2000) reported that there was no impact of experience of parental marital dissolution on the probability of getting a school-leaving certificate.
One problem with this research for Germany is that it uses "cross-section" (or "level") estimators which assume that every family background variable, including family structure, is uncorrelated with family-and child-specific unobservables. But a weak correlation between family structure and child's education obtained from levels estimators cannot be taken as conclusive evidence that family structure is determined independently of child or family unobservables. By supplementing level estimators with models that make weaker identifying assumptions, and exploring robustness in additional directions, we aim to understand better whether there is a causal effect running from childhood family structure to children's schooling outcomes in Germany.
B. Econometric Modelling
Given data for a sample of individuals about schooling outcomes and parental marital histories, the effects of childhood family structure can be modeled in the following way (Lang and Zagorski 2001; Page and Stevens 2004; Painter and Levine 2000; Ruhm 2004 ):
where S ij represents a schooling outcome for individual i from family j, F ij is a vector of childhood family structure variables, and X ij is a vector of child-and family-specific variables that may be fixed (e.g. mother's education) or vary over time (e.g. the individual's age) and that may be correlated with the schooling performance. (The variables included in F ij and X ij are explained in the next section.) The error term has two components, a family-specific fixed effect, α j , and a random idiosyncratic component, u ij .
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We use four econometric methods. First, we compute "worst-case" Manski bounds for treatment effect β using a subset of variables in X ij (such as age, sex, and mother's education) to create subgroups of respondents (Manski 1990 (Manski , 1995 Third, we estimate mother fixed-effect (sibling difference) models, which take account of the fact that siblings and half-siblings share many family-specific characteristics that are relevant to the attainment process. Estimation of these models leads to consistent estimates of β if parents respond equally to each of their children's idiosyncratic endowments (Rosenzweig and Wolpin 1995; Ermisch et al. 2004 ) -arguably a weaker assumption than the 'selection on observables' imposed by the level regression models. Mother fixed-effects models can only be estimated on families for which we observe at least two children and the intergenerational transmission process may differ between single-and multi-child families.
We address this issue in our sensitivity analysis (Section IV.F).
Fourth, we estimate variants of equation (1) using two instrumental variable methods, each relying on a different source of exogenous variation in family structure. The first involves individuals whose father died when they were a child. If an individual's idiosyncratic endowments do not depend on whether his/her parents split up, or whether his/her father died (i.e. paternal loss via death is exogenous), then schooling outcomes of individuals whose father died during their childhood provide a benchmark against which to assess the endogeneity of parental loss through parental separation or divorce. We implement this method by using as regressors in (1) family structure variables that distinguish individuals who ever lived with a separated or divorced mother from individuals who experienced the death of their father during childhood and individuals whose mother was 2 See Behrman et al. (1994) , Rosenzweig and Wolpin (1995) , and Ermisch et al. (2004) .
5 unmarried when they were born. As with estimation of mother fixed-effects models, the sample sizes are small, since paternal death during childhood is a relatively rare event in contemporary Germany.
The second IV method involves individuals whose childhood spanned the mid-1970s, the period when changes to West German divorce law eliminated "fault" grounds for divorce.
We exploit the variation between the former East Germany and West Germany and variation over time in the ease of getting divorced associated with changes in divorce law. After World War II, the two Germanies followed different approaches to family law. In 1955, the German Democratic Republic (GDR) introduced the Family Law Code which regulated divorce on the no-fault principle of irretrievable breakdown of marriage. As a consequence, divorce with the consent of just one rather than both partners became legal, and this law remained unchanged and effective until reunification (Wagner 1997 To implement this second IV method, we model school outcomes using a before-after design, with the treatment effect given by the coefficient on the interaction between an indicator for having experienced parental divorce in the FRG and time. The variants of equation (1) that we estimate take the form:
where i indexes children and t indexes survey years. Further details of the empirical specification of equation (2) are provided in Section IV.D.
6 differences between individuals with divorced and married parents). The key assumption here for the identification of β 1 is that child endowments (subsumed in ε it ) do not depend on the specific divorce law in force.
III. Data
A. The German Socio-Economic Panel and the Three Samples
Our data come from the German Socio-Economic Panel Study (SOEP), combining information from the first nineteen annual interview waves (1984) (1985) (1986) (1987) (1988) (1989) (1990) (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) (2001) (2002) The sample selection criteria resulted in a sample of approximately 1,400 individuals for the West German sample, 700 for the Guestworker sample, and 600 for the East German sample.
C. The German School System and the Measures of Schooling Outcomes
Before introducing our measures of schooling outcomes, we need to explain the structure of the German school system. Table 1 ). However, within each sample, there is a clear gap in educational achievement between individuals who spent their entire childhood in an intact family and those individuals who did not. For example, in the West German sample, some 38 percent of the former group had Abitur or higher qualifications but only 24 percent of the latter group. The differentials are even higher for the Guestworker sample (20 percent compared with 9 percent) and the East German sample (37 percent and 19 percent).
<Table 1 near here>
The other outcomes analyzed are: the school track followed at age 14; secondary school test scores in Mathematics, German, and first foreign language; and whether the child was ever held back in school during primary school years ('grade repetition'). We examine the probability of Gymnasium attendance because it is widely seen as the top track; indeed, there are sizeable wage advantages over the life cycle associated with it (Dustmann 2004) .
The age at which pupils move from primary to secondary school varies between states, from a minimum of 10 (e.g. Baden-Württemberg, Bavaria, Hamburg, and Hesse) to a maximum of 14 (e.g. Berlin, Brandenburg, and Bremen). Thus measuring school track at age 14 gives us a good measure of the route followed. Analysis of this outcome is based on a slightly different sample from that used to analyse the first schooling outcome: we require valid information about school track attended at age 14 as well as childhood family structure variables covering the first 14 years of their lives (rather than 16 years, as elsewhere in the analysis). 10 In the West Germany sample, some 40 percent of individuals from an intact family had attended
Gymnasium, whereas only 27 percent of individuals from a non-intact family had. For the East German sample, there was a similar differential, but none for Guestworker sample members.
The SOEP Youth Questionnaire (first administered in 2000) and the 'BIOSOC' supplement to the main questionnaire contain information about the scores obtained in secondary school for Mathematics, German, and the first foreign language. The data refer to the final year at school, and so scores are measured at different ages depending on the school track. Assessments are on a six-point scale on which a score of 1 represents the highest mark and a score of 6 is the lowest mark. The outcomes modelled are the probability of achieving a high score (1 or 2), and the probability of achieving a low score (5 or 6). Due to small sample sizes, analysis of these outcomes had to be restricted to individuals in the West German sample (N = 380). The differences in scores between individuals from intact families and non-intact families are not statistically significant for German and Mathematics, whether we look at the top or the bottom of the distribution. For the first foreign language, individuals from non-intact families are significantly more likely to have a high score and to have a low score.
Grade repetition is fairly common among primary-school pupils in Germany (Max Planck Institute 2002). It is generally thought to indicate some kind of problem in school and to be a good predictor of future problems. For instance several developmental studies have documented that grade repetition is negatively correlated with cognitive achievement and positively associated with dropping out of school (Reynolds 1992) . Our grade repetition measure equals one if an individual had ever repeated a grade in primary school and equals zero otherwise. For sample size reasons, analysis is restricted to members of the West
German sample (N = 389). Those from non-intact families are about 40 percent more likely to repeat a grade in primary school than their intact-family counterparts, and this difference is statistically significant.
D. Measures of Family Structure During Childhood
We use five different family structure measures, each of which was constructed from the mother's marital history files. The first measure takes the value zero if the individual lived continuously with both biological (or adoptive) parents up to his/her sixteenth birthday, and one otherwise. Thus, an individual would have spent time in a non-intact family if he/she ever lived with a biological or adoptive mother who was not married before his/her sixteenth birthday either because of a partnership dissolution (through divorce or father's death) or because the person was born outside of marriage and the mother did not subsequently marry the biological father. 11 A number of earlier studies have reported different impacts of the experience of a non-intact family depending on how old the child was when the dissolution occurred (Wojtkiewicz 1993; Hill et al. 2001) . Our second measure therefore breaks down the first measure into three, each corresponding to a childhood stage: early childhood (birth to age 5), middle childhood (ages 6-10), and late childhood (ages 11-16).
Our third measure distinguishes between individuals whose mother was unmarried at their birth from individuals who ever lived with a separated/divorced mother and individuals who experienced the death of their father during childhood. 12 This measure is used in our first quasi-experiment: the experience of individuals who experienced the death of their father during childhood provides a benchmark from which to judge the endogeneity of divorce.
The fourth and fifth family structure measures focus on the duration of non-intactness rather than simply its occurrence (as in the first three measures): the proportion of childhood years that an individual lived in a non-intact family, and the proportion of childhood years that an individual lived with a mother who was unmarried at the individual's birth, with a separated/divorced mother, and with a widowed mother.
The family structure measures are summarised in Table 2 . One in five individuals in the West German sample experienced life in a non-intact family during childhood, which is about 30 percent fewer than in the East German sample and twice as many as in the Guestworker sample. The major types of family structure also differ by sample. For example, divorce was the most common reason for non-intactness in the West German and Guestworkers samples (especially the former), with unmarried motherhood and divorce parents equally common in the East German sample. About 50 percent of family disruptions in the West German sample, and 70 percent in the East German sample, occurred between ages 0-5, mainly because of the substantial fraction of unmarried mothers. The proportions of years spent in a non-intact family shown in Table 2 were computed using the whole sample 
E. Additional Control Variables
We use an extensive set of control variables corresponding to those that have been used in previous research: the individual's age, year of birth, and sex, whether the individual is an only child or not, measures of birth order, the number of brothers and sisters, and the region of residence (federal states). We also include controls for the individual's mother's characteristics: her age when the individual was born, highest educational attainment, and (in some models) the number of years worked part time and full time during the individual's childhood (ages 0-16) and childhood family income (post-government household income averaged over all childhood years for which income information was available).
Descriptive statistics for the control variables are provided in 
IV. Results
A. Basic Estimates for the West German Sample
In Table 4 we show the effect of childhood family structure on the probability of having educational qualifications to Abitur or higher for the West German sample. The first two columns report worst-case Manski bounds, the next three columns show estimates from three level regressions with progressively more control variables, and the last two columns present mother fixed-effects estimates obtained from linear probability models and conditional logit models. All regression estimates are expressed as marginal effects evaluated at sample mean values of the other regressors. For brevity, the estimated coefficients for explanatory variables besides family structure during childhood are not shown (see Francesconi et al. 2005 ).
Panel A indicates that there is a negative association between having lived in a nonintact family during childhood and the probability of attaining Abitur or higher qualifications.
The largest point estimate (β = -0.133) is obtained from level regression specification [1].
The estimate falls inside the Manski bounds, so we cannot reject the model. The level estimates become smaller in magnitude as we move from specification [1] to specification [2] which also includes childhood family income as a regressor, to specification [3] which also includes maternal employment. Apparently non-intactness has effects also -but not exclusively -through parental income and employment. Even in specification [3], having experienced life in a non-intact family is associated with a statistically significant reduction of the chances of achieving Abitur or higher qualifications by 6 percentage points (but this is statistically significant only at the 10 percent level). A causal interpretation of the estimate is used the same broad categories for each sample (in order to simplify cross-sample comparisons) though qualifications in the former FRG were different from those in the former GDR, and qualifications in Germany differ from those obtained abroad by mothers in the Guestworker sample. Using an alternative categorisation of educational qualifications for mothers, i.e. distinguishing between mothers with engineering and technical questionable, however, because the selection-on-observables assumption is hard to justify (Section II.B). We explored whether the imprecision arose from differential and offsetting effects associated with different types of non-intactness (panel B). The difference between the estimated coefficients on 'Parents divorced' and on 'Father died' can also be given a causal interpretation assuming the father's death provides exogenous variation in parental loss.
Level estimates indicate a significantly lower probability of achieving Abitur or higher qualification for individuals whose mothers were not married at their birth and for children of divorced mothers, even after controlling for family income (specification [2]), by 10 percentage points and 8 percentage points respectively. However, when we also control for childhood maternal employment, the estimates become smaller in magnitude and statistically insignificant. The fixed-effects estimates reveal that having been born to an unmarried mother reduced the chances of achieving Abitur or higher qualifications by 11-13 percentage points, while death of one's father's increased such chances by 2-18 percentage points. Such estimates never differ significantly from zero, however. This is in line with the results reported by Corak (2001) and Lang and Zagorsky (2001) . The results in panel B suggest that there is some variation in the effects of different types of childhood family structure, with the worst outcomes emerging among children of unmarried mothers. But when we control for childhood maternal employment in level regressions, or account for mother-specific unobservables or the endogeneity of family breakdown, there is no clear-cut evidence that any type of childhood family structure significantly affects children's later educational achievements.
college degrees from mothers with university degrees, did not change our key results presented in the next section.
14 Next we consider whether the impact of non-intactness varied with the age at which it was experienced (panel C). The results here echo those in Panel A. The estimates from sibling-difference models have a negative sign (in all but one case) and are imprecisely estimated. We can never reject the hypothesis that the estimated effect is equal to zero irrespective of the childhood stage in which the non-intactness occurred.
Finally we switch from occurrence to duration measures. Panels D and E show the estimates obtained for the proportion of childhood years in any type of non-intact family and also broken down by types of non-intact family. According to level regression
there is a significant negative association between time spent in a non-intact family and the outcome, but the estimates become much smaller in magnitude and statistically insignificant as controls for childhood family income and maternal employment are added. There were no statistically significant estimates when duration was broken down by family type (panel E).
The same conclusions can be drawn from the fixed-effects models.
Taken together, the estimates in Table 4 suggest that we cannot conclude with confidence that experience of life in a non-intact family during childhood has a detrimental impact on the probability of achieving Abitur or higher qualifications for West German young adults. An adverse effect is suggested by the level regressions but, once correlated unobserved background characteristics are accounted for, the magnitude of the effect becomes smaller and imprecisely estimated.
B. Guestworker Sample and East German Sample
We repeated the analysis for the Guestworker and East German samples but, for brevity, only report estimates for two measures of family structure and from linear probability fixed-effects models.
14 The results are presented in Table 5 .
Despite the differences in family structure and educational attainment between three sample groups discussed earlier, the results shown in Table 5 are remarkably similar to those for the West German sample. In particular, the level estimates imply that growing up in a non-intact family has a large and statistically significant adverse effect, reducing the probability of Abitur or higher qualifications by about 9 percentage points for both East
German sample members and Guestworker sample members, even after controlling for family income and maternal employment. As for the West German sample, the largest negative associations are estimated for children of unmarried mothers. 15 But, again as before, the differences in outcomes for individuals whose father died and children who grew up with a divorced mother are never statistically significant at the 5 percent level. These findings are corroborated by the sibling-difference estimates.
<Table 5 near here>
C. Other Schooling Outcomes
Family structure effects might be statistically insignificant because educational qualifications may be measured many years after the family disruption. A number of studies by developmental psychologists and sociologists have found that parents and children gradually adjust to divorce, with parents' childrearing skills improving and parental conflict tapering off (Amato 1993) . If this is the case, children's well-being after marital dissolution will improve with the passage of time, and inferior outcomes will be concentrated at (early) stages of life closer to the time of family breakdown. For this reason, we consider other schooling outcomes which are observed at younger ages, such as Gymnasium attendance at age 14, secondary school scores and grade repetition.
The estimated effects of 'ever lived in a non-intact family' are shown in Table 6 . For brevity, we report only level estimates from the specification that includes childhood family income and maternal employment, and mother fixed-effects estimates obtained from linear probability models. The results from conditional logit regressions and from using other family structure measures are not reported but are discussed. Models for scores and grade repetition could be estimated only using level models and for the West German sample because of small sample sizes and insufficient variation between siblings.
<Table 6 near here>
For the West German sample, the fixed-effects estimate implies that experience of life in a non-intact family significantly lowers the probability of attending Gymnasium at age 14:
the marginal effect is a reduction of some 15 percentage points. (The level estimate is a seven percentage point reduction, and significant only at the 10 percent level.) The siblingdifference estimate is well within the Manski bounds, and appears mainly to reflect the adverse effects of divorce when children were aged 6-14 and of father's death when children were aged 11-14 (estimates not shown). The conditional logit estimate of the siblingdifference model led again to an effect that was negative and statistically significant, but substantially smaller in magnitude (β = -0.038, t-value = -2.13). However, the probability of attending Gymnasium at age 14 for individuals who experienced father's death was not statistically different from that of children who lived in an intact family, and is higher than the probability for children of divorced parents. Thus the finding that family non-intactness has an adverse causal effect on Gymnasium attendance is not robust across methods that differently account for family structure endogeneity.
For the Guestworker sample, the estimated effects of non-intactness are negative but are statistically significant only in the level model. There is also no evidence of a significant impact among children in the East German sample. In the models of the probabilities of being at the top or at the bottom of the score distributions in German, Mathematics and first foreign language, and the probability of repeating a grade in primary school, it turns out that estimated family structure impacts are all close to zero, and not statistically significant.
All in all, we have found no clear-cut evidence that childhood family structure has an adverse impact on schooling outcomes. One exception concerns Gymnasium attendance at age 14, which was substantially lower for individuals who lived in a non-intact family during childhood according to the fixed-effects estimators. 16 However this effect was not detected by the IV estimator using fathers' death as the instrument. We return to this point in Section
IV.E.
D. Difference-in-Difference Estimates from a Before and After Design
We implemented the before-after design described by equation (2), comparing East
German sample members and West German sample members. 17 Guestworker sample members were excluded in order to reduce observed heterogeneity between treatment and control groups. (Estimation with them included did not alter our conclusions.) The analysis concerned the probability of achieving Abitur or higher qualifications and the probability of Gymnasium attendance at age 14. We defined the post-reform period as 1977 and afterwards, 16 One explanation of how this finding concerning family structure and Gymnasium attendance may be reconciled with the insignificant impact on the probability of having Abitur or higher qualification was offered at the beginning of this section. We might expect inferior outcomes to be concentrated at stages of life that are closer to the time of family breakdown, and age 14 is well before the age at which we measure highest educational qualification (around 19 at least, and usually much later). For more discussion and further explanations, see Francesconi et al. (2005) .
and the pre-reform period as the years up to and including 1976, since the June 1976 family law reform was implemented only in June 1977 and because dates for divorces that occurred before the start of the SOEP (1984) are recorded in years. 18 The vector Z it in equation (2) contained variables summarizing socio-demographic characteristics such as maternal and paternal education, age of mother at child birth, number of children, and family income, a full set of regional dummies identifying either when the divorce occurred (if the divorce occurred after 1984) or at the first wave the mother is observed (if the divorce occurred before 1984), plus a full set of year-region interactions.
19 Linear probability estimates for five different subsamples are summarised in Table   7 . 20 Two specifications are shown corresponding to whether or not time trends were excluded, i.e. whether δ 3 and δ 4 and the year-region interactions in Z it were set to zero or not.
The five subsamples account in different ways for the fact that, since 1990, there has been one uniform family law for the whole of Germany, and hence β 1 is identified only through variation over time in divorce law rather than variation over time and across states.
<Table 7 near here>
Regardless of specification and subsample, there was no statistically significant impact of unilateral divorce on the probability of having Abitur or higher qualification. The point estimates are positive suggesting that a potentially lower parental conflict experienced by children whose parents go through unilateral divorce might improve their performance on this school outcome. The point estimates of β 1 in the equation for Gymnasium attendance at age 14 are negative and range between 11 and 14 percentage points in absolute terms. They are similar in magnitude to the fixed-effects estimate for the West German sample shown in Table 6 , but are statistically insignificant.
Overall these results reinforce our previous conclusion that once one turns from simple level regression models to models accounting for endogeneity, it is difficult to find any clear-cut effect of childhood family structure on schooling outcomes. 18 Excluding parents who divorced in 1976 and 1977 from the West German sample meant dropping 13 observations, i.e. four percent of all divorced mothers in the sample (or 0.5 percent of all mothers). Importantly, for the estimation of Gymnasium attendance, 1976 and 1977 are included as pre-reform years for individuals from the former GDR; otherwise the control group would not have information on the pre-reform period. 19 The different timing of the region variables is because the SOEP does not ask respondents about housing and residential location prior to their joining the panel. 20 In all specifications, the power of the instrument in explaining variation in family structure is large in terms of both F statistics and partial R 2 statistics.
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F. Robustness Checks
We made a number of robustness checks. 21 First, because mother fixed-effects models can only be estimated using data from families with at least two siblings and these families could be a nonrandom subgroup of the population of families with children, we re-estimated the (level) logit regressions for the probability of achieving Abitur or higher using data for two subsamples. The first subsample included individuals with siblings (i.e. only-children were excluded) and the second consisted of siblings for whom we have valid information on whether or not they achieved Abitur or higher qualifications (i.e. the same sample as that used earlier for the fixed-effects regressions). In the absence of any bias, we expect the results based on these two new subsamples to be comparable to the level estimates in Tables 4 and 5 .
Indeed, the point estimates from the two new subsamples were quite similar to our previous results.
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Second, arguably the non-significance of our fixed-effects regressions may have arisen because they were based on small samples, especially in the case of the East German and Guestworker samples. To investigate this, we combined the three original samples into one. With this new sample, we re-estimated the probability of having Abitur or higher qualifications using level and fixed-effects regressions, also including sample dummies and interactions between family structure variables and sample dummies. As before, the level estimates indicated a significant negative association between measures of family nonintactness and attainment probabilities. But, again, sibling-difference models provided scant evidence that childhood family structure significantly affects children's schooling outcomes.
Third, because the SOEP does not collect a full history of housing tenure and residential mobility before the panel began, we cannot fully control for geographic location during childhood years for a large number of individuals in our sample. If the residential patterns of non-intact families are systematically different from those of intact families, one mechanism through which children's lives may be affected is undetected (Pribesh and Downey 1999) . The only reliable information that we can use for all individuals in our samples is the number of years they have lived in their current address during childhood. In level regressions for the probability of achieving Abitur or higher qualifications, adding this variable (expressed as a proportion of childhood years) to the regressor list did not alter the results shown in Tables 4 and 5 , and this variable was never statistically significant. In particular, the point estimates on the family structure measures did not change much for all three samples but, in the Guestworker sample, standard errors became larger and the corresponding estimates lost statistical significance.
Fourth, despite the similarity of results across samples, one might be concerned that the relationship between school outcomes and family structure differs between the East German sample on the one hand and the West German and Guestworker samples on the other hand because the data for East and West Germany span different time periods. For example, if the stigma of divorce fell over time, we may expect to see even smaller associations of nonintactness with school outcomes among individuals in the West German and Guestworker samples. To address this issue, we re-estimated our level and fixed-effects regression models for the probability of attaining Abitur or more using individuals from the West German and
Guestworker samples from 1990 onwards, i.e. the same time period covered by the East German sample. This strategy did not change any of our findings.
V. Conclusions
Does experience of life in a non-intact family during childhood affect schooling outcomes in Germany? Our analysis shows that there is no simple answer. According to level regression models, growing up in a non-intact family is generally associated with worse outcomes.
However, when the endogeneity of family structure is accounted for, using a variety of estimators, there is little evidence that family structure significantly affects schooling outcomes.
These conclusions hold true regardless of how old the child was when the nonintactness occurred, and for all three samples. This is remarkable given the substantial differences across samples in socioeconomic institutions (especially between West German and East German samples) and in social and cultural milieux (West German and Guestworker samples). Moreover, similar findings arise regardless of which schooling outcome measure is considered, whether the probability of having Abitur or higher qualifications, of being at the top or the bottom of the distributions of secondary school scores, or of repeating a grade during primary school. One exception concerns the probability of Gymnasium attendance at age 14 for West German children. In this case, the fixed-effects estimates indicate a large and statistically significant adverse impact of experience of life in a non-intact family at earlier ages. But this effect was not detected by instrumental-variables estimators and is thus not robust.
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In sum, our findings suggest that the evidence for a causal effect running from family breakdown to schooling outcome is weak. The results should not be interpreted to mean that family background has no effect on educational achievements. There are some strong associations of attainment with observable parental characteristics, of which maternal education and family income are prime examples (Francesconi et al, 2005) . The extent to which these and other family background factors are causal is not known for Germany, and establishing this is a compelling subject for future research. of all the variables used. Other variables are age groups, sex, year of birth, mother's highest educational attainment, mother's age at the child's birth, whether the respondent is an only child, number of brothers and sisters, birth order, regional dummy variables, a linear time trend, and a constant. Specifications Table 4 . a Due to small sample sizes, the reference category in the mother FE regression for the East German sample includes children whose father died. Table 4 with the exception of age dummies. 'Level': logit regression. 'FE': mother fixed-effects regression (linear probability model estimates). a Each regression also controls for school track attended. High and low test scores are defined in the main text. b Regression does not include federal state dummies. According to the timing of the transition from primary to secondary school in federal states, we used the first four or six years of schooling when measuring grade repetition in primary school. Federal states in West Germany in which transition from primary school to secondary school occurs after four years of primary education are Baden-Württemberg, Bayern, Hamburg, Hessen, Nordrhein-Westfalen, Rheinland-Pfalz, and Saarland. Transition to secondary school after six years of primary education occurs in Berlin (West), Schleswig-Holstein, Niedersachsen, and Bremen (Sekretariat der Ständigen Konferenz der Kultusminister der Länder in der Bundesrepublik Deutschland 2003). (2)) obtained from separate linear probability model regressions. Standard errors allowing for arbitrary serial correlation are shown in parentheses. The variables in Z are year of birth, sex, birth order, number of brothers, number of sisters, mother's age at birth, mother's highest educational qualification, average childhood family income, number of years of maternal part-time and full-time employment during childhood, and a full set of interaction terms between federal state dummies and year dummies. When Abitur or higher qualification was the dependent variable, the regressors also included child's age. The East and West German samples each contain children with a German-born mother only.
